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Introduction

Diabetic peripheral neuropathy (DPN) is one of the most 
debilitating and distressing effects of diabetes mellitus.1 
Important sensations in the extremities, like touch, position, 
temperature, and pain, are not felt by diabetic individuals 
with nerve function impairment, which leads to unnoticeably 
lost limbs.2–4

The possible mechanisms of DPN development are multi-
dimensional. Increased glucose entry into the nerves under 
conditions of high blood sugar causes the glycolytic pathway 
to become saturated and prevents the synthesis of adenosine 
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triphosphate, which affects the speed of nerve signal trans-
mission and the structural integrity of the nerves.5,6 Reactive 
oxygen species, which are a set of inflammatory cascades 
that result in neuronal damage and death, are produced by 
persistently elevated blood glucose. Additionally, under con-
ditions of raising blood glucose level, the protein structure of 
neuron reacts with the glucose.7 This peripheral nerve fiber 
modified by advanced glucose end products is vulnerable to 
macrophage phagocytosis and contributes to segmental 
degeneration, which reduces nerve signal transmission.8–10

The burden of DPN across 23 studies in Africa was 
46%.11 In sub-Saharan Africa, the prevalence is quite dif-
ferent and ranges from 50.7% to 56.2%, as reported by 
Ghana and Yemen, respectively.12,13 Even though there 
were lots of inconsistent reports, glycemic control, duration 
of diabetes, and socioeconomic factors affect the preva-
lence of DPN.14–16

In general, the burden of diabetic neuropathy and its 
determinant factors in diabetic patients has been less reliably 
quantified in Ethiopia. Therefore, the aim of our study was to 
determine the magnitude and determinant factors of DPN 
among patients with diabetes attending public hospitals in 
Dire Dawa, Eastern Ethiopia.

Methods and materials

Study area and period

A facility-based cross-sectional study was conducted at Dire 
Dawa public hospitals (Dilchora and Sabian Hospitals) from 
October 29, 2022, to January 25, 2022. Dire Dawa City is 
located in the eastern part of the nation’s capital city, Addis 
Ababa.17 For the catchment population, the urban area has 
one general hospital, one reference hospital, eight health 
centers, and three private hospitals. Dilchora (referral) and 
Sabian (general) hospitals provide inpatient and outpatient 
health care services, including diabetic care and follow-up.

Source population

All diabetic patients attending diabetic clinics in Dire Dawa 
public hospitals were the source population.

Study population

All selected diabetic patients receiving care at public hospi-
tals in Dire Dawa and present during the course of the data 
collection period were the study population.

Eligibility criteria

All type 1 and type 2 diabetic patients aged 18 years and 
older receiving care at public hospitals in Dire Dawa diabetic 
clinics, and at least one prior follow-up visit in each hospital 
were included. Patients with HIV/AIDS, peripheral nerve 
injury, leprosy, patients on anti-tuberculosis treatment, 

stroke, bilateral below-knee amputation, and severe commu-
nication impairments were excluded from this study.

Sample size determination

For the first objective (prevalence), the sample size was 
computed based on a single population proportion formula 
assuming the prevalence (p) of DPN at 53.6%,18 with a 95% 
confidence interval and a 4% marginal error. The derived 
sample size was 599.

n Z p p d= ( ) × −( )a / /2  1
2 2

Where; n = sample size required
Za/2 = the value of Z (the standard normal distribution value) 
at the selected level of significance = 1.96.
p = proportion of peripheral neuropathy among diabetic 
patients (53.6%).
d = Margin of error = 0.04.

n = ( ) × ×( ) ( ) =1 96 2 0 536 0 464 0 04 2 599. . . / .

The sample size for the associated factors (second objective) 
was determined using the double population proportion for-
mula considering the previous study by using open Epi Info 
statistical software (Manufactured by Disease Control and 
prevention [CDC, Atlanta]), considering 80% power and a 
one-to-one ratio18 (Table 1).

We took the largest sample size from the first objective 
(n = 599). Hence, considering a non-response or refusal rate 
of 10%, the required sample size was 659.

Sampling technique. A systematic random sampling tech-
nique was used to select the study subjects. Based on the 
hospital’s chronic care registration book, an average of 910 
diabetic patients attended Dilchora Hospital in 6 months, 
compared to 534 patients at Sabian Hospital. The study sam-
ples were proportionally allocated to each hospital based on 
the source population. The number of study participants 
enrolled in Dilchoral Hospital was (659/1444) × 910, or 414. 
Moreover, the number of study participants enrolled in 
Sabian Hospital was (659/1444) × 534, or 245. By dividing 
the average number of patients attending the clinic in a month 
by the sample size (N/n), every second eligible participant 
was selected until the desired sample size was achieved.

Data collection tool and procedures

Data were collected using a structured questionnaire through 
face-to-face interviews, patient record reviews, and a physi-
cal examination. The questionnaire contains socio-demo-
graphic factors, the Michigan neuropathy screening 
instrument, behavioral characteristics, and some clinical 
variables. The questionnaire (the Michigan neuropathy 
screening instrument) was validated with sensitivities of 
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79%, and specificities of 91% respectively.3,14,19–21 It is a 
noninvasive and inexpensive measurement tool that evalu-
ates sensory and motor components of neuropathy and con-
tains history and physical assessment parts.7,22

Michigan neuropath screening Instrument (MNSI) history 
version: It contains 15 items that were administered by the 
interviewer, of which 13 assess symptoms of DPN, while 
item number 4 is a measure of impaired circulation and item 
number 10 is a measure of general asthenia; hence, it was not 
included in the scoring. The total score ranges from 0 to 13 
points, and a score of ⩾7 indicates the presence of DPN.

MNSI examination and scoring: It assessed the following 
five variables on each foot, which were performed by a 
physiotherapist.

Physical examination of the feet, which is scored for 
abnormalities of appearance (deformities, infection, and dry 
skin/callus), presence of ulcers, vibration perception at the 
distal great toe, ankle reflexes, and pressure sensation 
(monofilament).

Scores assigned during the procedure include appearance 
of feet (normal = 0, abnormal = 1), ulceration (absent = 0, pre-
sent = 1), ankle reflexes (absent = 1, present with reinforce-
ment = 0.5, present = 0), vibration perception (absent = 1, 
reduced = 0.5, present = 0), and monofilament test (absent = 1, 
reduced = 0.5, present = 0).23

The participants’ weights were determined using a cali-
brated weighing scale while they were not wearing heavy 
clothing or shoes. An upright standing stance was used to 
measure height using a conventional height measurement 
scale in meters. Body mass index is calculated by dividing a 
person’s weight (in kilograms) by the square of their height 
(in meters). Using a measuring tape, the waist circumference 
was measured in centimeters at the horizontal plane halfway 
between the lower margin of the ribs and the upper border of 
the iliac crest.

Using a calibrated sphygmomanometer and a stethoscope, 
blood pressure was measured on the left arm in millimeters 
of mercury with the subject seated in a chair after 5 min of 
rest. For data gathering, BSc nurses and a public health 
officer were recruited. On the day of the survey, fasting 
blood sugar (FBS) readings were taken, and with informed 
agreement, FBS readings from the preceding month were 
retrieved from a medical record.

Study variables

List of study variables (Table 2).

Operational definition

Controlled blood glucose was indicated when FBS results 
were less than 130 mg/dl (i.e., an average of two visits), 
whereas uncontrolled or impaired blood glucose level was 
considered when a parameter was 130 mg/dl and beyond.

Participants in the study were considered physically 
active if they had engaged in brisk walking or carrying light 
loads for 150 min a week, or if they had engaged in running, 
carrying or lifting heavy loads, digging, or construction work 
for the past 3 months. Physically inactive participants were 
not classified as either of the above.24

Participants in the study who had ever attempted to smoke 
cigarettes (once or twice) were considered smokers. A study 
participant was considered a “current smoker” if they had 
smoked cigarettes at least once during the month (30 days) 
before the survey.25

Alcohol consumption: Men consumed an average of six 
drinks per occasion in the 30 days preceding the study, while 
women consumed an average of four drinks per occasion.26

Khat chewing: A person who has used khat at any point in 
their lifetime is referred to as a khat chewer. Those who had 

Table 1. Sample size calculation for factors associated with diabetic peripheral neuropathy, 2022–2023.

Factors Percent of exposed with outcome Percent of un-exposed with outcome AOR Sample size

Age ⩾ 50 years 145/366 (39.6%) 61/366 (16.6%) 6.5 116
Physical inactivity 121/366 (33%) 66/366 (18%) 2.2 292
Duration of diabetes (⩾10 years) 67/366 (18.3%) 8/366 (2.2%) 7.19 200

AOR: adjusted odds ratio.

Table 2. List of study variables for diabetic peripheral neuropathy.

Variable Description

Socio-demographic Age, sex, monthly family income, marital status, occupation, educational status, residence
Life style factors Substance use (cigarette smoking, alcohol intake, khat chewing), physical inactivity
Physical measurements and biochemical 
tests

Weight, height, blood pressure, waist circumference and fasting blood glucose level

Medical history Type of diabetes mellitus, types of diabetic drug regimen, duration of diabetic disease
Diabetic peripheral neuropathy (outcome) Michigan peripheral neuropathy (symptoms and physical)
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used Khat within the previous month of the poll were consid-
ered to be current users. Current users were divided into fre-
quent and infrequent users. Habitual khat users were those 
who chewed the drug at least three times a week, while occa-
sional users were those who did so occasionally.27

DPN: The patient’s history version of the MNSI question-
naire score was 7 and above for abnormal responses in the 
legs (feet) and/or the lower extremity examination version of 
the MNSI score was 2.5 and above in the legs. The diabetic 
patient was considered to have DPN.22

Data quality

The data collection tool prepared in English was translated 
into local languages and retranslated back to English. The 
data collectors received 2 days of instruction on the study’s 
goal, measurement method, and ethical considerations. All 
questionnaires were checked daily for completeness, accu-
racy, and clarity by the investigators. A pre-test of the data 
collection tool (questionnaire) was done by pre-testing 5% 
(33 individuals) of the study participants at Dire Dawa 
Health Center. Furthermore, the data were checked during 
entry and compilation before analysis.

Data analysis procedure

The collected data were checked for completeness, coded, 
and then entered into the statistical package for social 

sciences (SPSS) Version 21 (IBM SPSS Modeler, 2013) for 
summarization and analysis of the data. Frequencies, means, 
and proportions were used for the descriptive analysis of the 
data. A binary logistic regression model was used to describe 
the association between outcome variables and explanatory 
variables. After bivariate logistic regression, variables with a 
p ⩽ 0.25 were entered into a multivariate logistic regression 
model to identify the independent contribution of each 
explanatory variable. Adjusted odds ratios and their corre-
sponding 95% CI were reported to assess the association 
between individual variables and the outcome variable. 
p < 0.05 was considered statistically significant.

Results

Socio-demographic variables

In this study, a total of 644 diabetic patients were interviewed 
out of 659, with a response rate of 97.72%. The factors con-
tributed to the non-respondents: three study participants 
declined to take part, four were HIV positive, two had preex-
isting neurological issues, and the remaining six people lost 
their earlier FBS test results. The mean age of the partici-
pants was 54.1 ± 7.44, and 52.2% of the study participants 
were female. More than half of the participants were married 
(54.0%), and nearly two-thirds (65.8%) of the participants 
were of urban residence. Nearly half of the study partici-
pants, 315 (48.9%), attended formal education, and 200 
(31.1%) earned less than 1000 birr per month (Table 3).

Table 3. Socio-demographic characteristics of respondents attending chronic care in Dire Dawa public hospitals in Eastern Ethiopia, 
2022–2023 (n = 644).

Variables Category Frequency Percent (%)

Age 18–40 118 18.3
41–55 228 35.4
56 and above 298 46.3

Sex Male 308 47.8
Female 336 52.2

Residence Urban 424 65.8
Rural 220 34.2

Marital status Married 348 54.0
Single 87 13.5
Widowed/divorced 209 32.5

Education status cannot read and write 98 15.2
Read and write 231 35.9
Attend formal education 315 48.9

Occupation House wife 68 10.6
Governmental/N employee 210 32.6
Merchant 202 31.4
Daily laborer/farmer 47 7.3
Student 49 7.6
Others (retired) 68 10.6

Monthly income (birr) <1000 200 31.1
1000–1999 183 28.4
2000–2999 109 16.9
⩾3000 152 23.6
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Medical and lifestyle-related characteristics of the 
study participants

More than a quarter (28.6%) of respondents had type 1 dia-
betes. Moreover, 35.2% of the participants stayed with dia-
betes for longer than 10 years. Almost more than half of the 
subjects were drinking alcohol (53.9%), 447 (69.4%) 
chewed khat, and nearly one-fourth (27.0%) of the partici-
pants had smoked a cigar. Likewise, 290 (45%) study par-
ticipants had a body mass index of 25 kg/m2 or more 
(overweight or obesity), and 300 (46.6%) were hyperten-
sive (BP 140/90) (Table 4).

Prevalence of DPN

The prevalence of DPN was determined for each study par-
ticipant using the combined MNSI symptom and sign scores. 
The MNSI tool for diabetic neuropathic symptoms was used 
to define neuropathy as a score greater than or equal to 7 (out 
of 13) or a score of 2.5 (out of 10) on a physical assessment 
for neuropathy. The overall prevalence of DPN among the 
study population was 308 (47.8%) (95% CI: 43.9%–51.7%). 
Based on the symptom score, the prevalence of DPN was 
248 (38.5%), while it was 279 (43.3%) based solely on the 
physical examination score (Table 5).

Factors associated to DPN

At bivariate analysis, age over 40 years, male sex, being mar-
ried, urban residence, monthly income, duration of diabetes, 
alcohol consumption, history of khat chewing, status of 
physical activity, poor glycemic control, comorbid hyperten-
sion, waist circumference, and body mass index were signifi-
cantly associated with DPN (p ⩽ 0.25).

In multiple logistic regression, participants who have a 
monthly income of less than 1000 birr were two times 
(AOR: 2.02; 95% CI: 1.09, 3.73) more likely to have DPN 
than those study participants with an income of more than 
3000 birr. Similarly, participants who had a history of khat 
chewing were 2.32 times (AOR:2.32, 95% CI: 1.04, 4.907) 
more likely to have DPN than those who did not chew 

Table 4. Diabetic-related characteristics of respondents attending the chronic care unit in Dire Dawa public hospitals in Eastern 
Ethiopia, 2022–2023 (n = 644).

Variables Category Frequency Percent

Type of diabetes mellitus Type 1 184 28.6
Type 2 460 71.4

Duration of diabetes <5 years 217 33.7
5–10 years 200 31.1
>10 years 227 35.2

Diabetic medication Insulin 355 55.1
Oral medication 244 37.9
Both 45 7.0

Average FBS level <130 (mg/dl) 224 34.8
⩾130 (mg/dl) 420 65.2

History of drinking alcohol No 297 46.1
Yes 347 53.9

Chewing khat Yes 197 30.6
No 447 69.4

Smoking Yes 174 27.0
No 470 73.0

Physical activity Physically active 210 32.6
Physically inactive 434 67.4

High blood pressure Yes 300 46.6
No 344 53.4

High waist circumference Yes 288 44.7
No 356 55.3

Overweight/obesity Yes 290 45
No 354 55

Table 5. The prevalence of diabetic peripheral neuropathy 
among diabetic patients attending Dire Dawa public hospitals in 
Eastern Ethiopia, 2022–2023 (n = 644).

Variables Magnitude 95% CI

Overall prevalence of DPN 308 (47.8%) 44.9%–53.7%
DPN (symptoms criteria) 248 (38.5%) 34.9%–42.4%
DPN (sign score criteria) 279 (43.3%) 32.6%–49.7%

CI: confidence interval; DPN: diabetic peripheral neuropathy.
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khat. Moreover, participants who were physically inactive 
were nearly three times (AOR: 2.76; 95% CI: 1.74, 4.36) 
more likely to have DPN than physically active study par-
ticipants. Furthermore, participants with impaired blood 
glucose levels were 1.52 times (AOR: 1.52, 95% CI: 1.63, 
1.94) more likely to have DPN than those with controlled 
blood glucose level. Similarly, study participants who had 
a raised body mass index were 2.45 times (AOR: 2.45, 
95% CI: 1.01, 4.99) more likely to have DPN than their 
counterparts (Table 6).

Discussion

We investigate the magnitude of DPN and its associated fac-
tors among diabetic patients, which had previously been 
reported only infrequently. In this study, the magnitude of 
DPN was 47.8%. Low monthly income, history of khat 
chewing, physical inactivity, comorbid hypertensive illness, 
and raised body mass index were independent predictors of 
DPN.

In our study, we found that the overall magnitude of DPN 
was 47.8% (95% CI: 44.9%–53.7%). A similar finding was 
reported in a study conducted in Ghana (50.7%),13 Nigeria 
(39.7%),28 Bahirdar (52.2%),29 and Jimma university 
Medical Center (53.6%),18 However, it is lower than the 
studies conducted in Benin (88.7%),30 and Yemen Aden 
Diabetic Center (56.2%).12 On the other hand, this finding 
was relatively higher than studies conducted in India 
(31.1%),31 Morocco (15%),32 Tanzania (13.6%),33 and 
Uganda (29.4%).34 The disparities might be explained by the 
use of various measurement tools and the recruitment of 
numerous critically ill individuals with complicated medical 
conditions. For instance, in the case of northern Tanzania, 
they used the Toronto Clinical Scoring System DPN assess-
ment tool, and the mean age of the study participants was 
57.2 years.

The current study discovered that patients with low 
monthly income (less than 1000 birr) were twofold more 
likely to have DPN than those who had earned more than 
3000 birr. This finding is consistent with a study from Iran35 
and Egypt.36 This could be explained as those poorly paid 
study participants are unable to access better diabetic health 
care and a healthy diet, and concomitant daily income-
related stress aggravates the occurrence of DPN. However, 
this finding is in contrast with most of the studies done on the 
association between DPN and monthly income status.18,29 
This could be due to the level of socioeconomic status, the 
time of the study, or the sample size variation across differ-
ent studies.

The likelihood of diabetic neuropathy was 52% (AOR: 
1.52) higher in patients with impaired blood glucose status 
compared to patients with controlled blood glucose levels. 
This was in accordance with the results of other studies in 
Nigeria,28 Tanzania,33 and southern Ethiopia.14 This may be 
due to the fact that prolonged, unchecked high blood glucose 

levels cause the creation of additional neuropathogenic 
added sugar, which weakens the integrity of neurons.5,7 
Similarly, studies indicated that cathinone released when 
chewing khat has a catecholamine-like effect on glucose by 
raising blood glucose levels and perhaps by lessening the 
effects of insulin on the target tissues. Additionally, cathi-
none reduces the activity of enzymes that metabolize free 
radicals, intensifying oxidative stress, which is a critical fac-
tor in the onset of diabetes and its complications.38,39 In this 
study, people with a history of khat chewing were 2.32 times 
more likely to have DPN compared to non-chewers. This 
finding is comparable with a meta-analysis and cross-sec-
tional studies done in Saudi Arabia and Yemen.40,41 Multiple 
study findings reported that cathinone released from khat 
chewing has an amphetamine-like effect on carbohydrate 
metabolism, increasing blood glucose levels, possibly by 
reducing the effects of insulin on the target tissues, which is 
indirectly related to high hyperglycemia-related neuropathy. 
Furthermore, cathinone decreases the activity of free radical 
metabolizing enzymes thereby heightening oxidative stress, 
which has a vital role in the development of diabetes and 
diabetes-related complications.41,42

In agreement with other reports, our data showed that 
study participants not involved in physical activity were 
almost three times more likely to have DPN compared to 
physically active study participants.15,42 This could be 
explained by the fact that physical activity increases muscle 
size, capillary number, and insulin sensitivity in peripheral 
tissue, all of which work together to lessen neuronal damage 
or neuropathy.43,44

Moreover, diabetic participants with a high body mass 
index (BMI ⩾ 25 kg/m2) were 2.45 times more likely to 
develop DPN compared to those with a normal body mass 
index. This finding is consistent with the findings from 
India,31 Yemen,12 and north-west Ethiopia.29 This could be 
explained by having a high body mass index, which encour-
ages chronic low-grade inflammation and insulin resistance 
by increasing the release of interleukin-6 and tumor necrosis 
factor alpha.45 However, this study is inconsistent with the 
findings from Nigeria28 and south-west Ethiopia.18. The dis-
parities might be due to variations in levels of physical activ-
ity, healthcare utilization behavior, socioeconomic status, 
and outcome measurement tools. For example, in south-west 
Ethiopia, DPN was assessed by non-standard tools, includ-
ing history and physical examination.

Limitation of the study

A few methodological limitations should be taken into con-
sideration when interpreting and evaluating the results of this 
study. The glycemic control status was measured using the 
average of two consecutive fasting blood glucose levels 
instead of considering the gold standard HbA1C due to a 
lack of resources. Non-response bias, where non-responders 
may differ from survey respondents in specific ways, is 
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another flaw in our study. It was also challenging to ade-
quately account for the quantity and duration of khat 
chewing.

Conclusions

DPN was prevalent and predicted by patients with low 
monthly income, a history of khat chewing, a raised body 

mass index (⩾25 kg/m2), not being involved in physical 
exercise, comorbid hypertension, and impaired glucose 
control.
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Table 6. Factors associated with diabetic peripheral neuropathy among diabetic patients attending Dire Dawa public hospitals in 
Eastern Ethiopia, 2022–2023 (n = 644).

Variables Category Yes No COR (95% CI) AOR (95% CI)

DPN
 Age 18–40 48 (40.7%) 70 (59.3%) 1 1

41–55 61 (26.8%) 167 (73.2%) 0.53 (0.33, 0.85) 0.418 (0.24, 1.02)
56 and above 199 (66.8%) 99 (33.2%) 2.93(1.89, 4.54) 1.99 (0.14, 3.46)

 Sex Male 140 (45.5%) 168 (54.5%) 1 1
Female 168 (50.0%) 168 (50.0%) 1.20 (0.88, 1.63) 1.02(.61,1.032)

 Residence Urban 205 (48.3%) 219 (51.7%) 1 1
Rural 103 (46.8%) 117 (53.2%) 0.94 (0.67, 1.30) 0.52 (0.2, 1.13)

 Marital status Single 24 (27.6%) 63 (72.4%) 1 1
Married 156 (44.8%) 192 (55.2%) 2.13 (1.27, 3.57) 0.326 (0.14, 1.48)
Widowed/divorced 128 (61.2%) 81 (38.8%) 4.15 (2.40, 7.16) 1.51 (0.06, 2.16)

 Education status Cannot read and write 58 (59.2%) 40 (40.8%) 2.86 (1.79, 4.55) 3.5 (0.93, 6.45)
Read and write 144 (62.3%) 87 (37.7%) 3.26 (2.29, 4.65) 2.87 (1.82, 4.53)
Attend formal education 106 (33.7%) 209 (66.3%) 1 1

  Monthly income 
(Birr)

<1000 124 (62.0%) 76 (38.0%) 2.87 (1.86, 4.45) 2.02 (1.09, 3.73)*
1000–1999 90 (49.2%) 93 (50.8%) 1.71 (1.1, 2.65) 0.994 (0.56,1.74)
2000–2999 39 (35.8%) 70 (64.2%) 0.98 (.591, 1.64) 0.54 (0.28, 1.042)
⩾3000 55 (36.2%) 97 (63.8%) 1 1

 Type of diabetes Type 1 diabetes 100 (54.3%) 84 (45.7%) 1 1
Type 2 diabetes 208 (45.2%) 252 (54.8%) 0.69 (0.49, 0.977) 1.13 (0.31, 3.62)

  Duration of 
diabetes mellitus

<5 years 71 (32.7%) 146 (67.3%) 1 1
5–10 96 (48.0%) 104 (52.0%) 1.89 (1.27, 2.82) 3.44 (2.06, 5.74)
>10 years 141 (62.1%) 86 (37.9%) 3.37 (2.28, 4.98) 1.67 (0.01, 2.77)

  Fasting blood sugar 
level

<130 (mg/dl) 96 (42.9%) 128 (57.1%) 1 1
⩾130 (mg/dl) 212 (50.5%) 208 (49.5%) 1.35 (1.98, 3.88) 1.52 (1.63, 1.94)*

 Drinking alcohol Yes 162 (46.7%) 185 (53.3%) 0.906 (0.66, 1.23) 0.43 (0.37, 1.15)
No 146 (49.2%) 151 (50.8%) 1 1

 Khat chewing Yes 122 (61.9%) 75 (38.1%) 3.56 (2.40, 5.79) 2.32 (1.04, 4.907)*
No 233 (52.1%) 214 (47.9%) 1 1

 Ever smoking Yes 81 (46.6%) 93 (53.4%) 0.93 (0.66, 1.32) 0.52 (0.61, 1.23)
No 227 (48.3%) 243 (51.7%) 1 1

 Physical activity Active 75 (35.7%) 135 (64.3%) 1 1
Physically inactive 233 (53.7%) 201 (46.3%) 2.08 (1.486, 2.93) 2.76 (1.74, 4.36)**

  Abnormal waist 
circumference

Yes (male > 102 cm, female > 88) 162 (56.3%) 126 (43.8%) 1.85 (1.35, 2.53) 1.21 (0.11, 1.80)
No (male ⩽ 102 cm, female ⩽ 88 cm) 146 (41.0%) 210 (59.0%) 1 1

  Comorbid 
hypertension

Yes 161 (53.7%) 139 (46.3%) 1.55 (1.13, 2.12) 1.48 (0.04, 2.18)
No 147 (42.7%) 197 (57.3%) 1 1

 BMI BMI < 25 kg/m2 150 (42.4%) 204 (57.6%) 1 1
BMI ⩾ 25 kg/m2 158 (54.5%) 132 (45.5%) 1.63 (1.19, 2.23) 2.45 (1.01, 4.99)*

BMI: body mass index.
*p < 0.05; **p < 0.001.
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